Previous studies have indicated that self-injury is a maladaptive coping strategy with a high prevalence among left-behind adolescents in rural China. However, few studies have been conducted on the factors influencing left-behind adolescents' self-injury. The current study explored the roles of parental migration and parent-child attachment on self-injury. In total, 1110 adolescents were selected from four rural middle schools in Hunan province. Data on demographic and left-behind characteristics were collected and the Adolescent Self-Harm Scale and Inventory of Parent and Peer Attachment were administered. The results indicated that compared with non-left-behind children and children with one parent migrating, there was a higher prevalence of self-injury among children with two parents migrating. Those with lower levels of parent-child attachment had a higher prevalence of self-injury than those with higher levels of parentchild attachment. There were also significant differences in terms of frequency, severity, and overall level of self-injurious behavior by patterns of parental migration and levels of parent-child attachment. Thus, parental migration, parent-child attachment, and the interaction between parental migration and mother-child attachment can predict adolescents' self-injury.
INTRODUCTION
In China, a large surplus of the agricultural labor force has gradually been transferred to urban areas since the policies of reform and opening to the outside in the 1980s. Many rural parents who choose to make a living in the city must leave their children at home for social and economic reasons (Jiang, 2007) , which brings about the phenomenon of left-behind children. In general, left-behind children are children under the age of 18 who do not live with their parents because one or both have moved away from the child's household registration and living area (Duan and Zhou, 2005) . The total number of left-behind children in rural China reached 40.51 million in 2015, among which the number of left-behind children aged between 12 and 17 years was 10.61 million, accounting for 26.19% of those left behind. Although the total number of left-behind children demonstrated an overall downward trend since 2010, it was still very large in absolute numbers as of 2017 (Duan et al., 2017) . Left-behind children receive less parental care and have less hope due to separation from their parents during their development; this puts them at a psychological disadvantage (Fan et al., 2016) . Some studies indicate that left-behind children have more behavioral problems than non-left-behind children, including self-injury (Hou et al., 2014; Liao et al., 2015; Zhao and Yu, 2016; Wang et al., 2017) .
Self-injury refers to an individual intentionally and repeatedly physically harming themselves without the intention of suicide; this behavior is often not accepted by society and is mainly manifested in the form of cuts and burns (Klonsky and Olino, 2008; Nock and Favazza, 2009) . In general, the frequency or severity of self-injurious behavior is considered as a useful indicator of injury (Gratz, 2001; Prinstein, 2008) , but Feng (2008) suggested that the overall level of self-injury was a comprehensive indicator that fully considered the frequency and severity of injury to the body, which more accurately reflects the self-injury state of adolescents. Many studies have found that self-injury is associated with numerous psychological disorders (Selby et al., 2012; Doksat et al., 2017) and predicts future suicidal intention and behavior (Guan et al., 2012; Klonsky et al., 2013) .
Left-behind adolescents are at high risk for self-injury. According to a study of China's Anhui province, among 1920 left-behind adolescents, the rate of adolescents who had selfinjury behavior at least once was 47.3%, which was far higher than the rate of the non-left-behind adolescents (Xu et al., 2010) . Xu and Ma (2013) indicated that the overall prevalence rate of left-behind adolescents' self-injury behaviors was high and there was a tendency for repeated occurrence. However, although children with one or two parents migrating are all left-behind, the impact of distinct parent migration on individual psychology and behavior may vary. For example, some studies found that compared with children with two parents migrating, children with one parent migrating and non-left-behind children had better social adaptability (Fan et al., 2009; Su et al., 2013) , while another study found that there was no significant difference in terms of mental health status between children with one parent migrating and children with two parents migrating (Liu et al., 2012) . Therefore, it is necessary to further explore the impact of distinct parent migration on adolescents' self-injury.
Related literature has found that parent-child attachment was an important factor in self-injury (Wang et al., 2009 (Wang et al., , 2013 Bureau et al., 2010 ). Bowlby's attachment theory suggests that the attachment between parent and child established early in life could be internalized as the internal working model of a child (Bowlby, 1973) . This model reflects a very stable cognitive/affective structure and forms the basis of an individual's emotions and reactions in other situations (Crowell and Treboux, 1995) , thus having a far-reaching influence on the social adaptation and emotional regulation ability of the individual. Only a few related studies have found that both fatherchild attachment and mother-child attachment are significantly correlated with left-behind adolescents' self-injury behavior, and the higher the attachment security, the less overall level of the selfinjury behavior, such that parent-child attachment could directly or indirectly predict self-injury behavior (Wu, 2016) .
Previous studies have extensively examined left-behind adolescents' self-injurious behavior and found that parental migration may be a risk factor for it, but these studies have mainly considered left-behind adolescents as a whole, rather than looking at the impact of different parental migration situations (e.g., one parent migrating or two parents migrating) on self-injury behaviors (Xu et al., 2010; Xu and Ma, 2013) . Moreover, the effects of special family structures (such as single parent family or orphans) has not been controlled for while the researchers examined left-behind adolescents' self-injurious behavior. Existing research also shows that parent-children attachment may be a protection factor of left-behind adolescents' self-injurious behavior in rural China (Wu, 2016) . However, few studies have explored whether the impact of parent-child attachment on self-injury behavior of left-behind children varies due to distinct parent migration. Thus, it is necessary to conduct further research about the role of parental migration and parentchildren attachment on self-injury among left-behind adolescents in rural China.
In the present study, we aimed to investigate the effect of parent-child attachment on the relationship between different parent migration situations and self-injury of left-behind adolescents. This study attempted to answer the following questions: (1) What are the demographic characteristics of left-behind adolescents with two parents migrating, left-behind adolescents with one parent migrating, and non-left-behind adolescents? (2) Is there any difference in the prevalence, frequency, severity, and overall level of self-injury among adolescents with different parent migrations? (3) Is there any difference in the prevalence, frequency, severity, and overall level of self-injury among adolescents with distinct parent-child attachment? (4) What is the effect of parent-child attachment on self-injury of adolescents with different parent migrations?
MATERIALS AND METHODS

Study Population and Procedures
Samples were drawn from four rural schools belonging to three different areas of Hunan province and included left-behind adolescents and non-left-behind adolescents (control group). Hunan province is located in central China, which is one of the largest labor export provinces. In Hunan province, the number of left-behind children reached 2.73 million in 2015, accounting for 6.75% of the national rural left-behind children and ranking fourth in China (Duan et al., 2017) .
The sample selection procedures were as follows: (1) We contacted four rural secondary schools (two high schools and two junior high schools) and obtained permission to conduct a questionnaire survey; (2) Six psychology graduate students completed training on the research design, instructions for inviting students to participate in the survey, and procedure for obtaining informed consent of students in the classrooms; and (3) Two classes were randomly selected from each grade of each school, with 24 classes in total. The selection criteria of leftbehind adolescents were: (1) from rural areas; (2) one or both parents living far from home as migrant workers for 6 months or longer at a time; and (3) supervised by one parent, grandparents, or others. As the control group, non-left-behind adolescents were also selected from the same schools.
A total of 1285 questionnaires were handed out. After excluding questionnaires from orphans and adolescents from single-parent families (n = 87) and those with missing data (n = 88), 1110 valid questionnaires were collected.
Measurements
Demographic Characteristics
All participants were asked to provide their gender, age, grade, and parents' education levels (primary school or lower, secondary school or polytechnic school, university or higher [including junior college]).
Characteristics of Left-Behind Adolescents
The left-behind adolescents were required to answer several questions regarding their experience with parental migration. Sample questions included "How long has it been since your father/mother migrated?" (1 = less than a year, 2 = 1 to 3 years, 3 = 3 to 5 years, 4 = more than 5 years), "How old were you when your father/mother migrated?" (1 = younger than 3 years old, 2 = 3 to 6 years old, 3 = 6 to 12 years old, 4 = older than 12 years old), and "Who is your primary caregiver?" (1 = parents, 2 = father, 3 = mother, 4 = grandparents, 5 = other).
Self-Injury
The Adolescent Self-Harm Scale was revised by Feng (2008) based on the existing scale consisting of 18 items and 1 short answer question to assess frequency, severity, and overall level of self-injurious behavior. In this study, since the short answer question was not completed, only the results of the 18 items were counted. The items for frequency of self-injurious behavior were rated on a 4-point scale (0 = never, 1 = once, 2 = twice to four times, 3 = five times or more) and the items for severity of self-injurious behavior were rated on a 5-point scale (0 = none, 1 = mild, 2 = moderate, 3 = severe, 4 = extremely severe). The overall level of self-injurious behavior was evaluated as the product of the frequency and severity of self-injurious behavior. Whether the overall level of self-injurious behavior was 0 or greater was the criterion used to judge the absence or presence of self-injurious behavior. In the present study, the indicator of selfinjury includes frequency, severity, and overall level. The original scale had good validity and Cronbach's α was 0.85. To assess the time of self-injurious behavior accurately, the time of occurrence of self-injury was limited to less than 1 year. In the current study, Cronbach's α was 0.91.
Parent-Child Attachment
The original version of the Inventory of Parent and Peer Attachment (IPPA) based on Bowlby's attachment theory was developed by Armsden and Greenberg (1987) , including three subscales (each with 25 items); it has been widely employed to assess adolescents' parent-child attachment and peer attachment. The items are rated on a 5-point Likert scale ranging from 1 (not at all) to 5 (always true). Each subscale has three dimensions: trust (understanding and respect), communication (communication mode), and alienation (individual anger and neglect). The alienation subscale adopted reverse scoring. The current study employed the revised version of the IPPA by Lu (2006) , which deleted items that had correlations with the total score less than 0.03: Items 9, 14, and 23 (father-child attachment); and Items 34, 39, and 48 (mother-child attachment). Items 3, 20, and 21 (father-child attachment) and Items 45 and 46 (mother-child attachment) were deleted after exploratory factor analysis. Both reliability and validity of the revised version were shown to be good. In the current study, Cronbach's α of fatherchild attachment was 0.91 and that of mother-child attachment was 0.94.
Data Analysis
First, a chi-squared test (for categorical variables) or analysis of variance (ANOVA; for continuous variables) was employed to examine differences in individual demographic characteristics among the three groups of rural adolescents. Second, a chisquare test was used to explore differences in life experiences related to parental migration between the two groups of leftbehind adolescents. Third, a chi-square test was performed to explore differences in self-injurious behaviors by pattern of parental migration and overall level of parent-child attachment. Fourth, ANOVA was used to compare group differences in terms of frequency, severity, and overall level of self-injurious behavior by patterns of parental migration and levels of parentchild attachment. Finally, a general linear model (GLM) was performed to simultaneously assess group differences in selfinjurious behavior by patterns of parental migration, parentchild attachment, and their interaction.
Ethics Statement
The study was reviewed and approved by the IRB, Institute of Psychology, Hunan Normal University, and carried out in accordance with the recommendations, with written informed consent from all participants' guardians. All participants' guardians gave written informed consent in accordance with the Declaration of Helsinki.
RESULTS
Sample Characteristics
The characteristics of the participants are shown in Table 1 . Among the 1110 participants, 204 (18.4%) were adolescents with two parents migrating, 356 (32.1%) were adolescents with one parent migrating, and 653 (56.6%) were comparison adolescents. There were no significant differences between the male-tofemale ratios, age, and education levels among the three groups. Both fathers' and mothers' education levels differed among the three groups, and differences reached statistical significance. The proportion of fathers with college or higher education was only 16% among adolescents with two parents migrating, while the proportions in adolescents with one parent migrating and comparison adolescents were both more than 20%. The proportion of mothers with college or higher education was less than 10% among adolescents with two parents migrating, while the proportions in adolescents with one parent migrating and comparison adolescents were 18.1 and 23.1%. 
Characteristics of Left-Behind Adolescents
As Table 2 illustrates, 61% of adolescents with two parents migrating reported being younger than 6 years old at separation; however, 41% of adolescents with one parent migrating reported the same experience. Generally, compared with adolescents with one parent migrating, adolescents with two parents migrating reported a longer duration of father migration (i.e., more than 6 years). The primary caregivers for most adolescents with two parents migrating (70.4%) were grandparents, while the primary caregivers for most adolescents with one parent migrating (60.5%) were mothers. Table 3 demonstrates the group differences in terms of prevalence, frequency, severity, and overall level of self-injurious behavior by patterns of parental migration. The patterns of parental migration (i.e., two parents migrating, one parent migrating, or no parents migrating) were found to be significantly associated with prevalence, frequency, severity, and overall level of self-injurious behavior. The post hoc comparison revealed that adolescents with two parents migrating reported higher scores on frequency of self-injurious behavior than adolescents with no parents migrating, and higher prevalence and higher scores on severity and overall level of self-injurious behavior than comparison adolescents or adolescents with one parent migrating.
Relationship of Self-Injury With Parental Migration
Relationship of Self-Injury With Parent-Child Attachment father-child attachment reported lower prevalence and lower scores on frequency, severity, and overall level of self-injurious behavior than adolescents with low levels of father-child
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attachment. Mother-child attachment demonstrated a significant effect on prevalence, frequency, severity, and overall level of self-injurious behavior. The post hoc comparison indicated that adolescents with high or middle levels of mother-child attachment reported lower prevalence and lower scores on frequency and severity of self-injurious behavior than adolescents with low levels of mother-child attachment. In addition, adolescents with high levels of mother-child attachment reported lower scores on overall level of self-injurious behavior than adolescents with low levels of mother-child attachment.
Effect of Parental Migration and Parent-Child Attachment on Self-Injury of Left-Behind Adolescents
After controlling for two key individual characteristics (age and gender), GLM analysis of frequency, severity, and overall level of self-injurious behavior was employed to explore the effect of the pattern of parental migration and parent-child attachment on self-injurious behavior among adolescents. Table 5 illustrates that the patterns of parental migration, father-child attachment, and mother-child attachment had main effects in terms of frequency, severity, and overall level of self-injurious behavior after the key individual characteristics were controlled. A significant interaction was found between patterns of parental migration and mother-child attachment in the multivariate test. The results indicated that the effect of mother-child attachment on self-injury behavior was different with different patterns of parental migration, and greatest with parental monitoring (no parent migrating).
DISCUSSION
This study compared the fundamental state of left-behind adolescents. The results indicated that compared with adolescents with two parents migrating, adolescents with one parent migrating had parents with higher education, an older age (older than 6 years old) when parents left, and shorter period of time that the father has worked away from home. The primary caregivers of most adolescents with two parents migrating were grandparents, while for adolescents with one parent migrating, the primary caregiver was usually the mother. The differences between the two groups suggest that adolescents with two parents migrating are living in less favorable conditions. For example, the lower level of education of parents indicates lower family socio-economic status (Degarmo et al., 1999) , negatively affecting the mental health development of adolescents (Bradley and Corwyn, 2002) . The duration of early parent-child separation has a direct negative predictive effect on parent-child attachment (Peng et al., 2017) . In addition, fathers' absence in childhood is a key factor affecting children's interpersonal relationships and subjective well-being (Flouri and Buchanan, 2003) . Even rearing provided by grandparents with sufficient education, parenting methods, and emotional support cannot equal that provided by parents (Edwards and Daire, 2006; Guo, 2014) .
The present study found that there were significant differences in the prevalence of self-injury among adolescents with one and two parents migrating and comparison adolescents, such that the prevalence of self-injury of adolescents with two parents migrating was higher than that of the other two groups. Among the self-injured adolescents, adolescents with two parents migrating had a higher frequency and severity of self-injurious behavior than both adolescents with one parent migrating and comparison adolescents. The results suggest a relationship between the possibility of self-injury and aspects of behavior (frequency, severity, and overall level) and left-behind state, with adolescents with two parents migrating displaying more serious problems than adolescents with one parent migrating. In fact, although there have been several previous studies with similar findings (Fan et al., 2009; Su et al., 2013) , very few paid close attention to causes of the differences in self-injury among left-behind adolescents. In terms of self-injurious behavior, the TABLE 5 | General linear model analysis of frequency, severity, and overall level of self-injurious behavior (β). phenomenon that adolescents with two parents migrating have more problems is likely to be related to the fact that the primary caregiver of most adolescents with one parent migrating (60.5%) is the mother. There is a typical division of labor in the traditional Chinese family, which is referred to as "Men outside, women inside." "Men outside" refers to fathers providing financial support for families and "women inside" means that the mother is responsible for raising children and providing emotional support for the whole family. Today, this typical division of labor has collapsed in urban families with social modernization. However, in rural areas, this pattern has been largely preserved. In a rural family, if only one person is required to go out to work, the person is often the father, while the mother usually stays at home. This means that for a rural family, whether in terms of social culture or personal opinion, it is acceptable for fathers to go out to work. At the same time, "severe father and kind mother" describes differences in how parents treat their children, which emerges from the division of labor in China (Sun and Lin, 2018) . Thus, Chinese children prefer to communicate with their mother rather than their father. Since self-injury is a maladaptive emotional coping strategy (Messer and Fremouw, 2008) , this suggests that talking with their parents might be helpful for these children. For adolescents with one parent migrating, they can talk to their remaining parent about their thoughts and feelings, and especially tend to do so if the remaining parent is their mother. However, for adolescents with two parents migrating, it is more difficult to share their feelings, due to the lack of face-to-face contact with their parents. This study found that there were significant differences in the prevalence of self-injury among adolescents with different parent-child attachment security. The prevalence of self-injury was lower in adolescents with higher parent-child attachment security. Among left-behind adolescents with self-injurious behaviors, there were significant differences in the frequency, severity, and overall level of self-injury of adolescents with different parent-child attachment security. These results indicate that parent-child attachment security is related to adolescent selfinjury. The affect regulation model considers that individual selfinjury is aimed at evoking emotion or expression, and managing strong negative emotion, so as to control personal emotion (Messer and Fremouw, 2008) . Therefore, self-injury can reflect a deficit of individual affect regulation ability. In addition, parentchild attachment is closely related to emotion (Rawatlal et al., 2015; Sümer and Harma, 2015; Yildiz, 2016) . Hence, parent-child attachment is also important in understanding the development of children's affect regulation ability. Zimmermann (1999) found adaptive affect regulation was significantly positively correlated with secure attachment, which was significantly negatively correlated with avoidant and ambivalent attachment. Further, Wang et al. (2016) found that parent-child attachment security could positively predict affect regulation ability of left-behind children. Thus, parent-child attachment security may be a predictive factor of adolescents' self-injury.
Self-injurious behavior
Further analysis indicated that left-behind state, father-child attachment, and mother-child attachment had a significant predictive effect on the frequency, severity, and overall level of self-injury of adolescents, which is consistent with previous research (Xu et al., 2010; Wang et al., 2013; Claes et al., 2016) , suggesting that parental migration (especially two parents migrating) is an important cause of self-injury behavior and secure parent-child attachment is an effective protective factor. In addition, the research shows an interaction of left-behind state and mother-child attachment on adolescents' self-injury. This suggests that left-behind state and mother-child attachment work together to determine the overall level of adolescents' self-injury behavior, and that no parents migrating and a high level of mother-child attachment offers the most effective protection against adolescents' self-injury. As mentioned above, self-injury behavior is a typical manifestation of poor emotional health. Hence, the significant interaction means that parents who are present (especially the mother) and high mother-child attachment security play a key role in promoting emotional health for children. It is easier for children with two migrating parents to be ignored by their parents. An insecure attachment style develops as the result of early damaging caregiver-infant interactions, which is usually associated with lower levels of reflective functioning (RF) (Borelli et al., 2015) . A recent study found that lower levels of RF could lead to an increased vulnerability to mental disorders in adolescence and adulthood, and subsequent lower levels of well-being (Borelli et al., 2018) . Thus, it is possible that children in unfavorable situations with two parents migrating suffer from a combination of the lack of a mother role and low mother-child attachment security.
Implications for Services
This study reveals the role of parental migration and parent-child attachment in adolescent self-injury behaviors, which can help to explore mechanisms of self-injury of left-behind adolescents in rural China. This study found that self-injury behaviors of adolescents with two parents migrating were more serious than those of adolescents with one parent migrating and comparison adolescents. This suggests that when it comes to left-behind adolescents, we should make more specific distinctions. In addition, it also shows that both parents migrating has a negative impact on adolescents' mental health, and only one parent migrating may be a choice that minimizes the impact. According to data from China's 1% population sampling survey in 2015, children with two parents migrating accounted for 48.09% of the left-behind children in rural areas (Duan et al., 2017) . It is obviously unrealistic to eliminate left-behind children in the short term due to China's developmental stage and basic national conditions; however, reducing the number of children with two parents migrating is possible. Therefore, the government and relevant social institutions should focus on reducing or even eliminating the group of children with two parents migrating. Another important result of this study is the role of parent-child attachment in self-injury behaviors of adolescents with different parental migration situations. Additionally, the interaction between mother-child attachment and parental migration is a noteworthy result. For the prevention and intervention of left-behind children's related problems, parent-child attachment should be taken into consideration. For example, a more secure attachment should be established between parents and children before they leave their children for a long time, which means that parents should not leave when their child is of a young age. If it is necessary for parents to migrate in search of work to make a living, one of them should live at home to raise the children. In this study, the primary caregiver was the mother, which may be due to the traditional belief of "men outside, women inside" in rural China. However, the influence of the father on children's growth cannot be denied. No matter who goes out to work, both mother and father should pay attention to communicating with their children to reduce the negative influence of absent parents.
Limitations of This Study
There are some limitations of this research. First, the sample was made up of adolescents attending school, and did not include left-behind adolescents who dropped out of school or left school for other reasons. In fact, about 1.5% of leftbehind adolescents between the ages of 12 and 14 and 2.47% of left-behind adolescents between the ages of 15 and 17 years old leave school (Duan et al., 2017) , which may affect the representativeness of the sample. Second, all data in this study came from self-reports, which may lead to subjective biases. Finally, the cross-sectional design prevents a trajectory analysis of self-injury and a causal interpretation of the findings. In follow-up studies, sampling of left-behind youth groups at school and out of school should be considered. When collecting data, it is necessary to include adolescents and other insiders such as parents and teachers as much as possible, and to adopt a longitudinal study design to explore the dynamic relationship between independent variables and dependent variables.
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